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(54) Apparatus for use In the recovery 
of a flying object 

(57) An apparatus for use in the 
recovery of a flying object e.g. an 
unmanned ai rcraft to a ship, comprising 
a retardation wire (4) attached at one 
end to a braking device (5) and at the 

other end to an arrester means 



comprising a continuous wire loop (6) 
which runs around sheaves (3) on a 
pivoted boom (1) and a further sheave 
(3) attached to the end of the wire (4). A 
portion of the loop (6) extends 
horizontally across a semi-circular 
frame (8) fixed to the end of the boom 
(1) and it is this portion of the loop <6) 
which is enjoyed by a hook (9) on the 
aircraft (10). The loop (6) is then pulled 
awayfromtheframe(8) and also from a 
releaseable toggle fastening (7) on the 
boom (D.Theinitial shock is taken up 
by the loop (6) moving around the 
sheaves (3) and then pulling on the wire 
(4) as the inertia of the boom is 
overcome. The boom swings around 
from positions I through IV f with the^ 
aircraft finally hanging underneath the 
boom, clear of the ship's side (2a). 
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SPECIFICATION 
Recovery of flying objects 

5 This invention relatesto epparetusfor use in the 
recovery of frying objects such as unmanned wcrdt. 
end particularly, though not exclusively, the recov- 
ery of such objects to ships. 
' Known methods of recovering unmanned aircraft 

10 to shipsfall under oneorother of fourheadings; 
controlled vertical landing; flight into a vertical^ 
disposed net; landing on an open deck; and para- 
chute descent into the sea. Controlled vertical land- 
ing is only orwn to aircraft which can generate suffi- 

,5 Se'nt vlrLuhrust. e.g. helicopters FUght .nto a ver- 
tically disposed netissuccessfulonlyforaircraftof 
suitableconfiguration, e.g. narrow delta; for a 
sttaight winged aircraft the method has the severe 
SSglmat high loadingsarepi^d^on the 

20 wingsand,sincefirster«»untoriaUkelyto^ 
pointforward of the centre of gravity of the aircraft, 
toe aircrafttendsto tumble in retardation, resutang 
in a high probability of demege to the aircraft Fora 
fixed wing aircraft the space requiremetrtefor and- 

25 ingonanopendeckareprohibitiveandmepilotln^ 
or control problems associated with this method are 
considerable; also, in thecase ,of a imissed re~very 
theprobabllityofdamagetotheshiporinjuryto 

personnel is high. The disadvantage of ^the mejod 
30 of parachute descent into the sea include possible 
damage on impact water contamination and the 
remaining problem of recovery tothe^ 

It is an object of the present invention to P~v.de 
an apparatus for use in the recovery of a flying object 
35 whereby the ebove difficulties may be overcome. 
According to the present invention en apparatus 
foruse in the recovery of aflying object comprises: a 
boom rotetebly mounted at one end thereof; an 
arrester means attached to the other end of the 
40 boom and adapted to engage the flying object in 
recovery thereof; and retarding meansfor retarding 

rotational motion of the boom. 

Typically, the arrester means comprises a wire 
adapted to engage a projection, forexample a hook, 
45 on the flying object , . o . 

Preferably the retarding means includes a retarda- 
tion wire attached et one end to a braking device and 
the arrester means comprises a continuous wire 
• loop arranged to run around a plurality of guide 
50 members, one guide member being attached to the 
other end of the retardation wire and the or each 
other guide member being attached to the boom. 

Preferably two said other guide members are pro- 
vided which are attached to the boom at positions 
55 spaced along its length. 
* It will be eppreciatedthatthe term "wire as used 
therein is not limited to one or more strands of metal, 
but also encompasses rope, cable etc., whether 
" made of natural or synthetic matenal. 
60 One apparatus in accordance with the Invention 
will now be described, by way of example, with 
reference to the accompanying drawing which 
shows in plan view from above in fourconsecutrve 
positions an apparatus for use in the recovery of an 
65 unmanned aircraft to a ship. 



A boom 1 approximately 25 ft long is attached at 
one end to the side 2a of a ship 2 so asto extend 
horizontally and rotate about a substantially vertical 
axis, and therefore in a horizontal plane, at a safe 
70 height above the sea. Two sheeves 3 are attached to 
the boom 1 at positions spaced alongthe length of 
the boom, one at the end of the boom remote from 
its attachment to the ship 2 and the other Intermedi- 
ate the two ends of the boom. Athird sheave 3 is 
75 attached to one end of a length of retardation wire 4, 
the other end ofwhich is attached to braking means 
5 so as to act from a height above the plane of rota- 
tion of the boom 1. The braking means 5 may be a 
miniature version of the jiggertype as used In air- 
80 craft carriers, a rotary fluid type brake, or any other 
suitable mechanism, as desired. Thusthe speed at 
which the retardation wire 4 is paid out is retarded 
by the braking means5. A continuous loopof anes- 
ter wire 6 is constrained to run around each of the 
85 three sheaves 3. • 
In preparation for the recovery of an unmanned 
aircraftthe boom 1 1s positioned at approximately 
45010 the ship's side 2a. extending towards the gen- 
eral direction from which the unmanned aircraftwill 
30 approach,Partof the loopof arrester wire 6 between 
the outermost sheave 3 and a releasable toggle fas- 
tening 7 intermediate the two sheaves 3 on the beam 
l is secured by releasable fastenings to a semi- 
circular frame 8. The frame 8 is fixed to the end of the 
95 booml so as to be positioned belowthe boom in a 
vertical plane perpendicular to the direction from 
which the unmanned aircraftwill approach, the 
open-end of the frame being downmost so asto 
provide e horizontal portion of the arresterwire 6, 
100 some8feetlong.perpendiculartothedlrectlonof 

aP Hav?ng'prepared the apparatus forthe recovery as 

described above, the recovery proceeds as follows. 
The ship need not be stationary and may be proceed- 

105 ing normally. It will be appreciated that the use of a 
boom makes compensation forthe ship's motion a 
relatively easy process. The unmanned aircraft to be 
recovered is flown in unaccelerated straight ana 
level flight on a course parallel with, or slightly 
110 divergentto,thatof the ship. The unmanned aircraft 
is aimed approximately 2 ft belowthe mid-point of 
the horizontal portion of the arrester wire, perpen- 
dicular to its length. . ,. 
When the aircraft reaches the arrester wire, the 
115 horizontalportionofthewireengagesahook9on 
the aircraft 10 and the loop of arrester wire is pulled 
away from its releasable fastenings to the frame 8 
and then from its toggle fastening 7 to the boom 1 . 
At the position shown as I In the drawing the arrester 
1 20 wire has been pulled free of Its fastenings to the 
frame 8 and is aboutto be pulled away from the 
toggle fastening 7. The frame 8 plays no further part 
In the recovery and is excluded from the further posi- 
tions in the drawing in the interest of clarity. 
125 The initial shock of engagement istaken up by the 
arrester wire loop 6 moving round the sheaves 3 end 
then (when the loop is evenly tensioned) pulling on 
the retardation wire 4 as the inertia of the boom is 

overcome. . . „ 

130 As the inertia of the boom is overcome, it swings 
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aSSsterwire loop 6 reverses to become antlclock- 
XTas can be seen In the drawing). 

Stotheinboardswingoftheboom-Sme* he 
reterdationwrBAcanncrtextendanyfurther.the 
Snued motion of tr- boom (due to rj^ 

Kard overthe deck, where the unmanned a.rcraft 

TwTtelppreciated^ 
« as dSbed above using an apparatus in accord- 

30 ^T»5 ^ on the boom 
JoSs^^-thesta^.oadapp.ledby 

35 ab^deSb^aLrdingtotheln^ond^aya 

the following advantages: , the 

m Recovery of an unmanned aircratt using xne 
apP^notirrterferewfthnormaldackopar- 

31 She recovery apparatus occupies a small 
40 am l^af^^ P and l str«xpanaive...mp.a 

■SSBK SS'appan^sis^ofretros- 

Kt Twillalsobeappreciatedthatther^mrr«ybe 

ably modified. 

-nneratus for use in the recovery of a flying 



j*K»™,of- an arrester means attached to the other 

SSS£Syth«aft and i retarding means for 
retarding rotational motion of the boorru 
™ ? An apparatus accordfngto Claim 1 wherein the 
70 arrester rne^s comprises a wire adapted to engage 

endSe retardation wire and the «r each other 

ssaSasssssssas: 

ffi ite rKapparatusaccordingtoClaim4wherein 

obectsXW^^ 
referencetothe accompanying drawing. 
,m ' 12 X aPPeratusaccordingto any oneofthe 

Lv^rvof aflving objectthereto. 
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fromwhtahcopiesmoybeobtannd. 



